Matings of 147 ewes took place first at 23, 19, 15, 11 or 7 hr before ovulation and again 4 hr later. The conception rates were 39%, 32%, 81%, 43% and 32%, respectively. The proportion of offspring from the first ram was 51% from the matings at the two longest intervals and 67% from the three shortest. The optimum time for insemination appeared to be about 12 hr before ovulation in both species.
INTRODUCTION
There is probably a time for gilts and ewes in oestrus when an insemination is more apt to lead to pregnancy than inseminations either earlier or later (Niwa, 1961; Willemse, 1966; Inskeep & Cooke, 1968 (Dziuk, 1965a) . Ovulation was also controlled by the s.c. implantation of silicone rubber im¬ pregnated with a progestagen or progesterone followed by hcg 28 hr after re¬ moval (Dziuk, Cook, Niswender, Kaltenbach & Doane, 1968) . Ovulation was presumed to occur 25 hr after hcg (Dziuk, 1965a) . Ewes were assigned to mating times before treatment began and mating was forcibly attempted when ewes were not in heat at the appointed time. The colour of lambs was deter¬ mined at 130 to 140 days of gestation or after lambing.
One group of twenty-nine ewes had a progesterone implant for 14 days during January, near the end of the breeding season, and hcg was given 28 hr after removal of the implant. The ewes were exposed to a group of eight fertile rams for 2 hr between 10 and 12 hr before ovulation. They were examined for pregnancy at 35 days of gestation by laparotomy. The data for all experiments were subjected to Chi square analysis.
RESULTS

Swine
The first male sired a smaller proportion of the offspring when used from 30 to 16 hr before ovulation, but sired a greater proportion (P<0-01) when used from 14 to 6 hr before ovulation (Table 1 ). The switch from predominance of the second male to that of the first male occurred quite abruptly over an 8-hr period between 20 and 12 hr before ovulation. A boar used either first or second at 10 to 14 hr before ovulation had two-to three-times the likelihood of siring any one offspring than a competing boar used either 6 hr earlier or later. (Day, 1962) . Whether conception rate and litter size would be enhanced by inseminating at 12 hr before ovulation as compared to other times could be determined by the insemination of a large number of gilts at a fixed time (Polge, Day & Groves, 1968) . McKenzie (1932) and Haring (1937) found that the first of two boars sired most of the one-sire litters and most of the offspring when gilts were doublemated during oestrus. They had no accurate estimate of time of ovulation but the present results suggest that, in their experiments, the second boar was used less than 12 hr from ovulation.
When the data of two separate experiments on double-mating in rabbits (Dziuk, 1965b; Miller, Roche & Dziuk, 1969) are combined, the first male sired 18%, 39%, 54%, 83% and 84% of the offspring when used 19, 16, 13, 10 or <10 hr before ovulation, respectively. It appears that not only do the pig and rabbit respond similarly but that the optimum interval between insemination and ovulation is nearly the same.
A hypothesis to explain the several previous observations is proposed in Text- fig. 1 . Spermatozoa do not achieve capacitation or reach the minimum level of maturation necessary to fertilize an egg until some time after deposition in the female tract in some species, notably the rabbit. Once spermatozoa have achieved a minimum level, found to be as short as 3 hr in the gilt (Hunter & Dziuk, 1967) , they become increasingly able to fertilize eggs up to about 12 hr after deposition but from this time, fertilizing ability decreases (Roche, Dziuk & Lodge, 1968 (Saison & Moxley, 1966; Sumption, 1961) was not seen in the present experiment.
Sheep
The effect of time of mating on the parentage of offspring was not as clear in the ewe as in the gilt but the interval from mating to ovulation did have a significant effect on the proportion of ewes that conceived. The optimum time for mating may appear to be more restricted in the ewe than in the litter-bearing sow or doe because the ewe normally has only one or two offspring with less opportunity for expression of competitive advantage of spermatozoa in the same female. The necessity for precise timing of insemination relative to ovu¬ lation for optimum fertility may account for the variability and inconsistency of results following artificial insemination timed on the basis of marks by vasectomized rams (Inskeep & Cooke, 1968) .
The observation of a 68% conception rate in ewes mated ±60 min of an appointed hour suggests that if techniques of artificial insemination are ade¬ quate, detection of heat is not necessary to achieve at least a 68% conception rate near the end of the breeding season. On the basis of the data presented, it is reasonable to recommend that insemination should be carried out 15 to 11 hr before ovulation in the ewe.
In these experiments, the evidence does not permit the conclusion that the proportion of offspring from a male is the same as the proportion of eggs fertilized by that male. A differential in embryonal survival may exist, although the data do not suggest this. This question may be resolved by labelling each spermatozoon in a population and identifying the fertilizing spermatozoon soon after penetration.
